S everal types of voltage-dependent Ca
2ϩ channels were reported in many excitable and nonexcitable cell types, including the L-, T-, P-, N-, and Q-types; the isradipine sensitive steady-state resting R-type 1, 2 ; and the nifedipine resistant R-type channels. 3 The presence of some of these voltage-dependent Ca 2ϩ channel types depends on cell origin. Among these channels, the L-type is the most studied channel because of the large number of Ca 2ϩ blockers that affect its function. Historically, calcium channel antagonists were developed before the discovery of the L-type Ca 2ϩ channel. These Ca 2ϩ channel antagonists are divided into 3 classes of drugs: benzothiazepines (such as verapamil), dihydropyridines (such as amlodipine), and phenylalkylamines (such as diltiazem). 4 Na ϩ /Ca 2ϩ exchange, 4 -7 Na ϩ /K ϩ pump, 4 -7 protein kinase C, 9 and mitochondrial respiration. These L-type Ca 2ϩ channel blockers were reported to act as antihypertensive, antianginal, antiarrhythmic, and antiplatelet agents. In addition, they were also reported to possess both immunosuppressive 10 and antiinflammatory activity. The mechanism by which the L-type Ca 2ϩ channels affect inflammation was difficult to be attributed to a specific target that modulates macrophage activation. 12 However, another problem may allow some biophysicists to harden their opinions, because even if Cav1.2 expression increased, Das et al were not able to detect any inward Ca 2ϩ current in macrophage. These biophysicists will have difficulty to correlate the convincing pharmacological and molecular results with those concerning the absence of the finger print of the L-type Ca 2ϩ channel in macrophage. Some biophysicists would also argue by saying that the membrane potential of macrophage is near Ϫ15 mV and even if the L-type is present, it will not be fully activated by voltage. Furthermore, they would say that membrane potential hyperpolarizes to near Ϫ90 mV after a few days of macrophage culturing and phagocytosis. These latter processes would induce changes in ionic channel currents and
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background currents such as activation of high conductance outward K ϩ current and Ca 2ϩ -activated K ϩ channels (240 pS in symmetrical K ϩ ). 13, 14 These types of ionic channels have also been reported to be blocked in macrophage by verapamil and the inorganic Ca 2ϩ blocker, cobalt. 13,14 Furthermore, some scientists would argue that, as reported largely in the literature, increased intracellular Ca 2ϩ is among the most important drivers of macrophage activation, and this increase can be attributable to one or several mechanisms regulating intracellular Ca 2ϩ homeostasis such as blockade of Ca 2ϩ pump, overload with intracellular Na ϩ attributable to blockade of the Na ϩ /K ϩ pump, and/or acidosis, which drives a Ca 2ϩ influx through the Na ϩ /Ca 2ϩ exchanger. 4 -6 As in macrophage, 11 the L-type Ca 2ϩ antagonists also block the Na ϩ /Ca 2ϩ exchanger. 4, 6, 8 This exchanger is also present at the nuclear membranes 1 and could be also a target of some Ca 2ϩ blockers. Thus, in a cell type where a biophysical study of the L-type Ca 2ϩ channel was never demonstrated, the use of molecular biology techniques and/or L-type Ca 2ϩ channel blockers, as pharmacological specific tools for studying such a channel, should be carefully interpreted.
Future research is likely to be fruitful in confirming the role of the L-type Ca 2ϩ channel or L-type-like Ca 2ϩ channel in macrophage and their role in inflammation.
